The paper presents a study on business micro-location behaviour as well as corresponding factors of influence, conducted in two metropolitan areas, Bucharest-Ilfov (Romania) and Greater Porto (Portugal). By business micro-location we refer to a specific site such as a building or facility, accommodating a business within a small, compact geographical area (e.g. metropolitan area). At this geographical scale, the macroeconomic layer factors were excluded, applicable when discern between regions or countries. The factors derived from location theory and previous empirical studies were surveyed, completing a cross-sectional analysis in order to find out the specific weights of the location factors and preferences, by region and by industry. Based on already established firms' feedback on location, the specific weights were granted by each industry to the main location factors, types of areas, and types of accommodation facilities. The authors also suggested a model to integrate these results into a Geographical Information System (GIS).
Introduction
The paper reports the findings of a bi-cultural empirical study, completed in 2012 in two distant regions of Europe, respectively Greater Porto (Portugal) and Bucharest-Ilfov (Romania). The purpose was to capture a location behaviour model based on the experience of existing enterprises, i.e. to find out the location factors, preferred area types, and facility types, as well as their specific weights by industry. The reason for selecting the two distant regions was the intention to build a relevant location model applicable to metropolitan areas, analyzing the differences between the study regions and generalizing location factors, area and facility types. Both study regions are medium-sized metropolitan agglomerations, with similar cultural background, population (2 million roughly), size, infrastructure. Though, dif-ferences might arise from their distinct evolutionary paths as well as due to the sea access of Grater Porto.
First, a set of hypothetic factors was derived from location theory and previous empirical studies. Then an adequate taxonomy of industries, factors, areas and facility types was built. The investigation was questionnaire-based -which was developed in two steps: pilot version tested on 108 answers, and the improved final version administered at a larger scale.
The research had a micro-location approach, zooming in at neighbourhood, street and building level. At this scale, the layer of macroeconomic factors that can influence the location decision (population income, education, labour terms and availability) was disabled. Considering the mobility within a metropolitan area -due to transportation networks and means -the macroeconomic layer factors were considered as applicable to macro-geographical scale only. The macroeconomic layer location factors are mandatory to be enabled when extending to a multiregion or multi-country space, to discern between different regions or countries.
Analyzing and weighting the reasons behind location behaviour of established enterprises, it was obtained a canvas of what enterprises in different industries look for in certain locations.
Eventually, a pattern to integrate this paper's findings into a Geographical Information System (GIS) is suggested, useful in the case of developing a software tool to support the location decisions.
Theoretical framework
Over time, the location theory experienced four major approaches: (neo) classical, behavioural, institutional, and evolutionary.
The parent of the location theory is considered the German economist von Thünen who has developed a still-standing theory of land use [1] : homogenous economic activities coagulate in concentric circles around the town centre (market). Depending on the maximum cost they afford to pay for land (rent, price) and the transportation cost of production to the market, they locate closer or farther from the town centre. This theory considers land as the main production factor and as such it is more relevant for the primary sector. However, it can be extended to other sectors, by analogy to other factors of production. In 1967, Alonso [2] has re-valued and applied the land use theory to the modern urban economy.
Under the same classical approach, Weber solved the location problem by optimizing the transportation cost [3] , calculating the centre of gravity (weighted centroid) between the sources of raw materials and market, applicable in the secondary sector, especially in heavy manufacturing. Christaller and Lösch explained location problem by a set of hierarchy and sustainability principles of activities based on market potential (market areas) and economies of scale [4, 5] . Hotelling studied direct competition for space (i.e. business facilities) between production units in the same industry, revealing a clustering tendency [6] . Their successors have developed these theories into more complex and abstract models.
Amid explosive economic development of 1960s, scientific advances and rise of multinational companies, the (neo) classical models were challenged as being unable to explain the location behaviour of firms. Critics argued that firms were seen as "black boxes" whose internal mechanisms were not important. It was the time for the behavioural approach of the location theory, focusing on internal factors, limited information and the ability to use it [7] , own perception of reality, preferences and uncertainty.
During the 1970s, by institutional approach, location factors were sought more deeply into the cultural values of society and related to the institutions and the other firms [8] [9] [10] . An important concept, although observed earlier by Marshall [11] , is the formation of clusters.
The newest wave, since 1990s, is the evolutionary approach, which has its roots in evolutionary economics, which integrates the biology concepts of the evolutionist theory of Charles Darwin in economics. Thus, the concepts of individual variability, natural selection and heredity are similar in economic theory to diversifying/innovation, competition and path dependence [12] .
In recent years, along with modern approachesbehavioural, institutional and evolutionary, adapting to the new socio-economic framework, neoclassical approach has regained its strength by the newest of its streams, so-called "new economic geography" [13] . The benefits of modern computing opened the way for complex statistical and mathematical analysis, as well as for the development of more realistic models based on monopolistic competition, interaction between regions, and product diversification. In recent years, the law of increasing returns shapes the features of economic development [14] .
Methodology
The taxonomy of the primary questionnairebased research was based on the findings of secondary research -i.e. previous empirical studies on business relocation and relocation behaviour, mostly performed in the Netherlands [15] [16] [17] and Romania [18] . It was not the authors' intention to make any comparison between Dutch and Romanian business environments, but to benefit from the research methodology and experience of a developed country. The concern of the Dutch research for business location is understandable, given that the Netherlands is the European country having the highest population density and urbanization. Thus, space became a scarce, extremely valuable resource.
In addition, the Dutch studies were considered as relevant for the study of metropolitan areas. These studies reported a generally valid set of location factors and preferences (for areas and facilities) and three internal variables that influence the location behaviour namely: industry, firm's stage of the growth cycle, and ownership of facilities. The latter two refer to already established enterprises (and not relevant for start-ups).
Aiming at building micro-location matrices by industry, types of industrial facilities and urban areas, the questionnaire was developed considering a few issues.
(i) The first issue while developing the microlocation behaviour questionnaire was to cover all possible cases of location decision and the reasons behind it. The taxonomy of industries, factors, types of areas, and types of facilities was developed accordingly.
Depending on their direction and intensity of influencing the (re)location decision, three categories of reasons were identified:
• push reasons, i.e. the disadvantages of the current location; • pull reasons, i.e. the advantages of a new location, that attracts the business toward it; • keep reasons, i.e. the positive reasons (advantages of current location) or negative reasons (lock-in) to maintain the current location.
(ii) The second aspect was to find out if there is a different location behaviour concerning back-office and front-office activities. Back-office is defined as the place in which the company operates production, service, and storage, while front-office refers to the place where commercial and top-management activities take place.
(iii) By the end, the weights granted by respondents to the reasons where aggregated in the corresponding factors, from whom they derived, separately for back-office and front-office.
The questionnaire captures the spatial behaviour of firms based on three grids (list of items):
• location factors -features and benefits considered by firms when choosing their location; • types of areas;
• types of facilities (smaller units than areas).
Each type of area and facility has its own functional features and endowments. The key location factors are highlighted separately, and specific factors aggregated by types of areas and spaces, because of their nature, homogeneity, and need to keep the number of factors reasonably low -in order to be easily understood and communicated to respondents.
In this survey, industry was considered the key independent variable influencing the micro-location behaviour.
The firm size (measured by number of employees) corresponds to the firm's stage of growth cycle in the Dutch studies. Although this variable can be also used for more in-depth analysis, it was excluded from the location matrices in order to keep the results simple and fit for GIS integration.
The space ownership (the third variable that appears in Dutch studies) was integrated into the main location factors set.
The research approach and process of developing the micro-location matrices is depicted in Fig. 1 . 
Industry panel
Following the methodology and results of the Dutch studies and the Romanian sections of the National Classification of Economic Activities (NACE), harmonized with European Union classification, a panel of industries having homogeneous location behaviour was built. The NACE first division structure (sections) was used, in order to cover all economic activities. The NACE sections include homogeneous activities in terms of resources, finished products (markets), and production processes.
The industry panel included NACE first division only, as classification differences would have occurred between the two studied regions.
Some of the NACE sections were divided in subsections (e.g. trade or telecommunication) while other sections were aggregated (e.g. waste and energy, education and health). Only the NACE sections related to the private sector were selected (public administration was excluded). Consequently, the survey panel was composed of the following 17 industries:
1. Agriculture (including forestry and fisheries); 2. Mining and quarrying; 3. Manufacturing; 4. Utilities (production and supply of energy, water, sanitation, waste collection); 5. Construction; 6. Retail; 7. Wholesale; 8. Transportation (including storage); 9. Hotels-restaurants; 10. Telecommunication; 11. IT-Software (Information Technology -software and services); 12. IT-Hardware (Information Technology -equipment restoration, maintenance, installation) 13. Media (mass media, including print); 14. Personal services (provided to individuals); 15. Professional services (rendered to enterprises); 16. Financial services (including insurance services); 17. Other services -not included in the previous categories (e.g. private education and health services).
Micro-location factors
Micro-location factors are the main advantages sought by firms when choosing their location. By the end of the primary research phase, a set of nine micro-location factors was selected as applicable to metropolitan areas (Table 1 ). Factors are refined by area and facility types, in a funnel style approach.
Types of areas
According to the land-use in metropolitan areas, fourteen types of commercial areas were identifiedas seen below: 1. Industrial area; 2. Wholesale park; 3. Mixed park (industrial and wholesale); 4. Science and technology park; 5. Business park (a compact area with modern office buildings); 6. Ring road; 7. Highway/main access route (town exits, railway station, airport); 8. Shopping center (compact commercial area: marketplace, mall etc.). 9. High street; 10. Residential -boulevard / main street; 11. Residential -secondary street; 12. Rural, including farming land; 13. Mobile unit (providing on-site); 14. Virtual (online/telephone orders).
The last two categories are pseudo-areas, but they are real business situations (especially in transports, utilities or retail).
Types of facilities
Similarly to the type of area, the type of facility summarizes some location factors derived from functional features or image of the site. At this level, the following nine facility categories were identified: 1. Open space / uncovered; 2. Industrial building; 3. Warehouse; 4. Technical facility (hosts special technical equipment: thermal energy station, cleaning station, depot etc.). 5. Office building (compact office buildings, not just a remote office in another type of facility, such as a billing office in a warehouse); 6. Commercial space -individual (street); 7. Commercial gallery inside a shopping center; 8. Villa; 9. Apartment/house. Location factors were assembled in three sets depending on the relocation propensity (4 -a, b, c), in order to reveal positive keep factors, push/pull factors and negative (lock-in) keep factors. Consequently, this part of the questionnaire (4) was structured in three sections, corresponding to the possible cases in relation to the propensity to move, one of them having two sub-cases, as follows:
• a section -case, satisfied by current location and unwilling to move, for the positive keep reasons; • b section -case, unsatisfied and willing to move, with two sub-sections:
b-push sub-case (reasons for not being happy with the current location, so-called push reasons);
b-pull sub-case (expected improvements due to the new location, so-called pull reasons);
• c section -case, unsatisfied but unable to move, corresponding to negative keep (lock-in, inertia) reasons.
In each list an open answer option ("Otherwhich?") is offered to respondents.
The representativeness of the spatial and industry sample is observed. Table 2 displays a perspective of the factorsspread over the case sections -and their correspondence. The first nine reasons (i.e. exactly the location factors) were selected as they have correspondents in more than one section; they are also applicable to start-ups; the last four reasons (10. . . 13) are associated only to established businesses.
There were four types of respondents, according to their position within the company: enterprise owner, top-manager, middle-manager and employee. As level of information and involvement in the process of decision making is higher for the upper levels, the respondents' opinions are weighted (1.75 points to owner, ... , 1 point to employee). Ownership of the facility Ownership of the current premises 10 n/a Firm reorganization n/a n/a 11 n/a Legal restrictions imposed n/a n/a 12 n/a n/a n/a High relocation costs 13 n/a n/a n/a Possible loss of key employees
The mathematical model of the location factors matrix weighted by industry, for the back-office, is defined as matrix P BO in (1) and (2) .
where i = 1, 17 (17 industries), j = 1, 9 (9 factors), S BOij is the sum of points credited by industry i to the factor j for back-office, calculated as in (3),
S BOij is the sum of points awarded by the industry i to all factors.
where a BOij is the sum of points granted in the reasons' section a by the industry i to the factor j for back-office; bpush BOij is the sum of points granted in the reasons' section b − push by the industry i to the factor j for back-office; bpull BOij is the sum of points granted in the reasons' section b − pull by the industry i to the factor j for back-office; c BOij is the sum of points granted in the reasons' section c by the industry i to the factor j for back-office. Sections are those shown in Table 2 . The same model was developed for the front-office case.
Similar calculations, separately for back-office and front-office were undertaken for the matrices of preferences (types of areas and types of facilities):
• by replacing factors with 14 types of areas (j = 1, 14), • by replacing factors with 9 types of facilities (j = 1, 9). A visual representation of calculations and the logical flow towards results exemplified for Bucharest-Ilfov region is shown in Fig. 2 .
The same calculations were completed for Greater Porto as well.
Results and discussion
A total of 388 valid questionnaires were collected, namely 186 from Greater Porto and 202 from Bucharest-Ilfov.
The results are the location matrices weighted by industry. Actually, there is not just one matrix, but a number of six distinct matrices. There are two matrices (one for back-office and one for front-office) for each category (location factors, types of areas and types of facilities).
Previous studies or common economic sense might provide some hints about micro-location behaviour. Nevertheless, own results provide more than hints. They mathematically quantify the location behaviour, granting specific weights by industry and region. Furthermore, the sets of results from Bucharest-Ilfov and Greater Porto that can be compared or used in further studies.
Figures can be analysed in different ways. Herein, the results are presented with a focus on Bucharest-Ilfov region, that suits this research plan, but there is also a corresponding side for Greater Porto metropolitan area.
The matrix of micro-location factors in Bucharest-Ilfov region is shown in Table 3 (backoffice), and Table 4 (front-office).
In case of some industries high biases towards certain factors could be observed (e.g. agriculture, mining and quarrying, utilities supply, media industry, and transportation), while, in case of others, a more balanced distribution of weights was reported (e.g. manufacturing, wholesale, retail, hotels-restaurants).
The bottom row (total) shows the overall weight of each factor for the entire industry panel. Thus, large space availability, suitability of utilities / services, and customer accessibility factors display the highest importance.
Conversely, number of potential visitors, low competition level, supplier accessibility, and representativeness of the area for the business prove as weak micro-location factors. Manufacturing  21  11  15  2  16  6  7  6  16  100  Utilities  17  14  21  4  17  4  6  0  17  100  Construction  28  15  13  0  6  15  3  3  17  100  Retail  13  13  17  9  9  10  7  9  13  100  Wholesale  20  9  12  9  7  14  5  7  17  100  Transportation  29  16  7  0  9  0  9  0  30  100  Hotels-restaurants  15  16  15  3  9  8  13  8  13  100  Telecommunications  22  17  14  3  6  15  7  3  13  100  IT-Software  28  18  17  0  7  13  10  0  7  100  IT-Hardware  22  18  22  5  9  9  5  5  5  100  Media  24  19  24  0  0  11  16  0  6  100  Personal services  25  19  19  9  5  9  9  0  5  100  Professional services  23  7  13  3  7  33  3  6  5  100  Financial  27  10  18  4  2  16  13  4  6  100  Other services  20  13  17  5  6  17  8  6  8  100  TOTAL  25  16  15  4  7  12  8  3 10 100
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Number of potential visitors factor shows a surprisingly low weight, even in case of well-known sensitive industries (such as retail, hotels-restaurants and personal services). A possible explanation is that respondents did not make a difference between customer accessibility and potential visitors, granting almost all credits to the former.
Actually, by customer accessibility it is intended to assess the available infrastructure (in terms of roads, means of transportation etc.) enabling customers to have an easy access to the business location, while potential visitors means the intensity and frequency of people passing by, such as road and footfall traffic. For this reason, it is suggested -for GIS integration purpose -to merge the two accessibility factors (customers and suppliers), into one simple factor named accessibility, avoiding strong words that attract respondents such as "customers".
Other notable findings are the differences and similarities between the two study regions, presented in Table 5 (for both back-office and front-office), which were calculated by subtracting the weights reported in Bucharest-Ilfov out of the weights in Greater Porto, industry by industry. The significant differences (≥10%) are highlighted in bold. 
Agriculture
Back-office n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 Mining and quarrying n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 Front-office n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 Mining and quarrying n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 The examination of the sign predominance in each column and total differences (last row in Table 5) reveals substantial differences. Namely, Porto gave greater importance than Bucharest to factors such as customer and supplier accessibility ('plus' sign is predominant in the respective column, and total differences are significant). In turn, Bucharest gives greater importance than Porto to the ownership of facilities ('minus' sign prevails in the respective column), utilities and public services, representativeness of the area for the business, and low competition. Although competition is listed among the weakest factors in the matrix, the differences are notable (higher importance in Bucharest-Ilfov). Two of the industries (agriculture and mining) are not representative for metropolitan areas and were both represented by a small number of respondents in only one region (Bucharest-Ilfov), so the comparison against Porto is not applicable.
Horizontal analysis, industry by industry, exposes noteworthy differences in just a few sectors: utility supply, constructions, media, and financial services. As example, finance sector representatives in Porto consider customer accessibility as more important, while those in Bucharest favour affordable rent facilities. In addition, media sector behaviour in the study regions could indicate superior specialization and networking in case of Porto (see the need for accessibility to suppliers and customers) and, conversely, more vertical integration in case of Bucharest (see the need for larger space with proper utilities and services).
As far as micro-location preference matrices, the distinction between back-office and front-office was maintained. They are presented in Appendix 1 (by types of areas and industries) and Appendix 2 (by types of facilities and industries), for Bucharest-Ilfov region. To note that industries with a more likely separation between the back-office and front-office are those represented by large size firms (as utilities, mining, telecommunication, transportation).
Large firms have the financial capacity for dedicated back-office facilities, and a growing need to demonstrate prestige; thus, they have such dedicated office facilities in well-known business parks.
In some areas, the vertical integration is a driver of the tendency to separate back-office and frontoffice.
In case of agriculture and retail, the tendency is for central storage. Telecommunication firms build their own retail networks.
In sectors such as manufacturing, wholesale, professional services, finance, IT-software, hotels & restaurants, personal services, back-office and front-office activities usually share the same facility. In case of manufacturing, this behaviour contradicts the literature (explained by the general decline of the manufacturing sector in metropolitan areas, whereas the remaining production companies prefer small and peripheral sites).
Depending on the preferences for area and facility, some industries (in particular firms in manufacturing, wholesale, and transport industries) cluster in certain locations. A similar trend can be observed in case of other industries, such as retail, hospitality and personal services, clustering not for cooperation reasons, but to take advantage of the number of visitors from high streets, shopping centres, main thoroughfares and residential streets. Professional services and IT (software and hardware), is another group who prefer office buildings in business parks, in order to build their image on ultramodern facilities, required for attracting both customers and highly skilled employees.
Further research development
Built on the research findings, the research work aims to integrate the results in a geographical information system (GIS) that can be used for developing software tools able to assist entrepreneurs to find a proper location for their businesses.
A selected set of factors and indicators and data, corresponding to each location factor, is presented in Table 6 .
The selection is made according to the following criteria: 1. Quantifiable indicators and data; 2. Data availability -open data; 3. Possibility to integrate with GIS; 4. Transparency (easy to comprehend and friendly to use); 5. Synthetic -fewer sources, rich and targeted information.
In addition to the nine micro-location key factors, the legal constraints imposed by the General Urban Plan (GUP) must be observed. In case of Bucharest, there are four degrees of severity of legal restrictions: • areas where all economic activity is excluded, except those established by the original planning (e.g. parks, infrastructure protection areas); • areas and places where certain activities are banned (e.g. heavy industry, waste, restaurants and bars, gas stations); • areas and places where some activities (automobile repair, retail) are restricted; • areas assigned to land-uses according to GUP, where certain activities are encouraged and others discouraged. The proposed model is aimed for metropolitan areas which has several advantages for quick integration: pools of entrepreneurs, data availability. Fur-thermore, the model is extendable to a multi-regional or multi-country area. In this case, a new layer of macro-economic location factors should be added. 
